Expression and function of a mislocalized form of peroxisomal malate dehydrogenase (MDH3) in yeast.
The malate dehydrogenase isozyme MDH3 of Saccharomyces cerevisiae was found to be localized to peroxisomes by cellular fractionation and density gradient centrifugation. However, unlike other yeast peroxisomal enzymes that function in the glyoxylate pathway, MDH3 was found to be refractory to catabolite inactivation, i.e. to rapid inactivation and degradation following glucose addition. To examine the structural requirements for organellar localization, the Ser-Lys-Leu carboxyl-terminal tripeptide, a common motif for localization of peroxisomal proteins, was removed by mutagenesis of the MDH3 gene. This resulted in cytosolic localization of MDH3 in yeast transformants. To examine structural requirements for catabolite inactivation, a 12-residue amino-terminal extension from the yeast cytosolic MDH2 isozyme was added to the amino termini of the peroxisomal and mislocalized "cytosolic" forms of MDH3. This extension was previously shown to be essential for catabolite inactivation of MDH2 but failed to confer this property to MDH3. The mislocalized cytosolic forms of MDH3 were found to be catalytically active and competent for metabolic functions normally provided by MDH2.